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Abstract	
	
This	 paper	 identifies	 the	 mutation	 of	 the	 Japanese	 inflation‐unemployment	
dynamics	 through	 the	use	of	estimation	models	based	on	a	 reduced,	 triangular	
Phillips	 curve	 structure,	 and	 the	modified	Phillips	 curve	 theory,	 the	analysis	of	
which	 tracks	 the	 economic	 booms	 before	 the	 bubble	 economy	 bursts,	 and	
continues	to	track	the	long	recessionary	period	that	follows.	Our	findings	reveal	
that	the	productivity‐driven	real	wage	flexibility	might	be	viewed	as	a	key	factor	
that	 helps	 cure	 deflation.	 As	 a	 spin‐off	 of	 our	 theoretical	 examination,	we	 also	
arrive	at	 the	 role	of	price	expectation	 in	a	matured	economy	with	severe	price	
competition	in	commoditized	markets.	
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1. Introduction	
	
Recently	the	American	economist	Robert	J.	Gordon	(2013)	has	revived	the	Phillips	
curve	relationship	which	has	not	been	used	fruitfully	as	an	economic	tool	since	the	mid‐
70’s	and	also	after	the	financial	crisis	of	2008	(see,	Figure	1).	The	re‐emergence	of	the	
Phillips	curve	is	supported	by	Watson	(2014),	who	adopted	Gordon’s	praxis	of	excluding	
long‐term	unemployment	 in	one	crucial	part	of	his	paper.	 In	contrast,	upon	examining	
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Figure	2,	 the	 reader	will	notice	an	 illustration	of	 the	crux	of	 this	paper.	Why	does	 the	
plotting	 for	 Japan’s	 Phillips	 curve	 appear	 so	 stable,	 despite	 the	 fact	 that	 the	 economy	
tracked	by	this	curve	has	moved	down	along	the	horizontal	axis	(unemployment)	into	the	
fog	of	low	inflation	with	a	high‐unemployment	dimension?	The	answer	to	this	question	
might	provide	a	remedy	to	the	problem	of	deflation	in	Japan,	and	this	paper	is	an	attempt	
to	provide	empirical	evidence	and	corresponding	theoretical	underpinnings	to	support	
this	assertion.	
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Figure	1.	Inflation	versus	Unemployment	in	the	U.S.											Figure	2.	Inflation	versus	Unemployment	in	Japan	
	
In	 fact,	we	conclude	 that	 the	productivity‐driven	 real	wage	 flexibility	might	be	
viewed	as	a	key	factor	that	helps	cure	deflation;	this	result	is	consistent	with	Hamada	and	
Kurosaka’s	(1986)	findings	on	Japan’s	labor	market,	suggesting	that	real	wage	flexibility	
accommodates	 productivity	 changes	 during	 the	 period	 1971‐75,	 and	 up	 to	 1983.	 Our	
singular	evidence	comes	from	the	sample	of	the	first‐half,	between	1972:Q1	and	1991:Q4,	
and	its	 insights	 into	the	balance	between	the	real	wage	growth	and	productivity	trend	
change	is	consistent	with	Japan’s	labor	market	at	that	time.	More	precisely,	our	findings	
suggest	 that	 upward‐drift	 in	 the	 real	 wage	 rate,	 which	 moves	 concurrently	 with	
productivity	 growth,	 is	 the	 key	 factor	 that	 unifies	 the	 movement	 of	 the	 inflation‐
unemployment	 combination	 in	 the	 high‐inflation	 with	 low‐unemployment	 dimension	
(pre‐1992)	and	the	low‐inflation	with	high‐unemployment	dimension	(after‐1992)	down	
the	decades	of	the	timeline,	to	arrive	at	the	clear	delineation	of	the	Phillips	curve.		
	
Japan’s	 economy	 has	 commonly	 been	 considered	 to	 have	 gone	 through	 the	
breakpoint	of	its	growth	around	the	year	1992	(concerning	this	view,	see,	e.g.	Krugman,	
1998),	 and	 this	 fact	 is	 also	 supported	by	 the	 flattened	Phillips	 curve	 (see,	Harada	and	
Okamoto,	 2001,	 which	 pointed	 out	 such	 a	 mutation	 of	 the	 curve	 first);	 whereas,	 our	
findings	suggests	that	the	mutation	of	the	economy	behind	the	curve	can	be	explained	by	
one	 representative	 factor,	 the	 productivity.	 Given	 the	 ideally	 linked	 combinations	 of	
unemployment	 and	 inflation	 distribution	 for	 the	 previous	 decades,	 we	 could	 find	 a	
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remedy	to	move	onto	the	upper‐left/positive‐inflation	area;	which	perhaps	indicates	the	
deflationary	cure.	
	
Moreover,	we	carry	out	estimates	of	Japan’s	Phillips	curve	through	the	simplest	
way.	The	estimation	model	is	based	on	a	reduced,	triangular	Phillips	curve	structure	with	
a	constant	NAIRU	(as	per	Gordon,	2013).	The	treatment	of	the	productivity	variable	we	
have	followed	is	based	on	Dew‐Becker	and	Gordon	(2005),	which	we	used	to	calculate	the	
inflationary	 pressure	 of	 varying	 productivity	 trend	 growth.	 To	 arrive	 at	 the	 possible	
answer	to	 Japan’s	deflationary	problems	we	simply	used	the	total	unemployment	rate,	
and	did	not	exclude	long‐term	unemployment	from	the	data.	The	result	may	be	seen	in	
Figure	2,	in	the	stable	relationship	of	headline	inflation	and	ordinary	unemployment	in	
Japan.	As	 a	 spin‐off	 of	 our	 theoretical	 examination,	we	 also	 arrive	 at	 the	 role	 of	 price	
expectation	 in	 a	 matured	 economy	 with	 severe	 price	 competition	 in	 commoditized	
markets.		
	
Crucially,	 our	 estimates	 of	 Japan’s	 Phillips	 curve	 show	 evidence	 that	 is	
contradictory	 to	 the	price	 theory	 that	 the	Phillips	 curve	 represents,	 as	 the	 sign	of	 the	
regression	coefficient	of	the	productivity	variable	is	estimated	as	positive	for	the	first‐half	
period,	which,	 by	 the	 ordinary	 theory,	 is	 shown	 to	 be	 negative.	 To	 obtain	 supporting	
evidence	 that	 may	 solve	 these	 contradictions,	 the	 productivity	 effect	 is	 postulated	 to	
increase	the	real	wage	rates.	We	argue	in	this	section	that	if	there	is	no	evidence	for	this	
hypothesis,	 then,	 there	 is	 no	 reason	 to	 believe	 that	 the	 actual	 Phillips	 curve	 moves	
upwards	 in	 the	 first‐half	period.	Given	 this	 shift,	 if	 sufficient	 enough	 to	 cancel	 out	 the	
negative	productivity	effect	on	the	price	inflation,	we	can	arrive	at	the	positive	regression	
coefficient	 of	 the	 ordinary	 Phillips	 curve	model.	 Given	 those	 findings,	we	 formulate	 a	
modified	 Phillips	 curve,	 which	 includes	 a	 real‐wage‐setting	 function	 reflecting	 the	
additional	effects	of	productivity	growth,	and	give	explanations	for	those	contradictions	
by	 examining	 the	 theoretical	 underpinnings	 that	 may	 coincide	 with	 the	 evidence.	
Throughout	the	paper,	we	go	through	the	estimates	and	calculations	using	both	Japanese	
and	U.S.	data,	to	highlight	the	evidence‐based	characteristics	that	are	unique	to	Japan.	
	
2. The	Simplest	Model	for	Japan’s	Phillips	Curve	
	
The	 simplest	way	 of	 arriving	 at	 PC	 estimation	 is	 to	 adopt	 the	 constant	NAIRU	
setting	as	specified	below	(Model	1).	This	makes	it	possible	to	provide	the	first	approach	
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to	 Japan’s	 price	 dynamics	 and	 corresponding	 economic	 state—which	 makes	 up	 the	
discarded	advantage	of	an	ideal	model	setting	that	allow	the	NAIRU	to	vary	over	time	(e.g.,	
Richardson,	et	al.,	2000).	To	estimate	this	model,	we	adopt	the	method	of	Ordinary	Least	
Squares;	we	could	calculate	the	NAIRU,	ࢁ࢚ࡺ,	as	ࢻ ൌ െࢽࢁ࢚ࡺ	holds	in	Equation	(1)	below.	
	
Model	1	(Phillips	curve	equation	with	constant	NAIRU	setting).	
࢚࣊ ൌ ࢻ ൅ ∑ ࢼ࢏૝࢏ୀ૚ ࢚࣊ି࢏૚ ൅ ࢽࢁ࢚ ൅ ∑ ࢾ૚૜࢏ୀ૙ ࢋ࢔ࢋ࢘ࢍ࢚࢟ି࢏ ൅ ࢾ૛࢖࢘࢕ࢊ࢚ ൅ ࢿ࢚																																	(1)		
	
where	 ࢚࣊ 	denotes	 the	 level	 of	 price	 inflation,	 ࢁ࢚	 denotes	 the	 unemployment	 rate,	
ࢋ࢔ࢋ࢘ࢍ࢚࢟	denotes	energy	prices,		࢖࢘࢕ࢊ࢚	denotes	productivity,	and	ࢿ࢚	is	an	error.	The	lag	
length	and	polynomials,	and	the	inclusion	and	exclusion	of	the	supply	shock	variables	are	
the	reasoning	from	Gordon	(2013).		
	
	 The	next	model	is	the	real	wage	setting	function.	In	this	model,	we	set	real	wages,	
instead	of	prices,	as	the	dependent	variable.	To	maintain	the	Phillips	curve	relationship	
between	inflation	(in	this	model,	the	real	wage	inflation)	and	unemployment,	we	set	the	
unemployment	as	one	of	two	independent	variables.	Other	independent	variables	we	set	
are	productivity	and	energy	prices;	this	setting	is	in	line	with	our	study	focus,	placed	in	
the	previous	section	based	on	our	estimation	results.	
		
Model	2	(Quasi‐Phillips	curve	that	explains	real	wage	setting	behavior).	
∆࣓࢚ ൌ ࢻ ൅ ࢽࢁ࢚ ൅ ∑ ࢾ૚૜࢏ୀ૙ ࢋ࢔ࢋ࢘ࢍ࢚࢟ି࢏ ൅ ࢾ૛࢖࢘࢕ࢊ࢚ ൅ ࢿ࢚																																																															(2)	
	
where	∆࣓࢚	denotes	the	real	wage	inflation.	To	estimate	this	model,	we	adopt	the	method	
of	Ordinary	Least	Squares	as	well.		
	
3. Data	
	
This	paper	will	focus	on	the	total	indicator	of	consumer	price	inflation.	For	Japan,	
CPI	for	all	consumers,	all	 items	less	fresh	food	basis;	which	is	the	targeted	index	(from	
2013:Q2)	or	a	guide	 index	 (up	 to	2013:Q1)	 for	 the	 inflationary	 trend	 that	 the	Bank	of	
Japan	has	been	tracking.	For	the	U.S.,	we	use	the	most	explanatory	variable	for	comparison	
as	CPI	for	all	urban	consumers,	although	this	includes	the	fresh	food	prices,	and	does	not	
survey	all	the	areas	in	the	U.S.	economy.		
	
 199 
 
To	emphasize	the	firm’s	price‐	and	wage‐setting	behavior	that	the	Phillips	curve	
represents,	we	do	not	subtract	the	inflationary	effects	of	the	sales	tax	hike	from	the	series	
of	both	CPIs.	The	economic	logic	behind	the	Phillips	curve	supports	simply	to	use	
the	CPIs	as	released,	as	the	firm,	in	theory,	rationally	includes	the	upward	pressure	of	
the	sales	tax	hikes	on	wages	and	prices.		
	
	 Productivity	 is	another	 focus.	As	per	Gordon	 (2013),	 this	paper	 introduces	 the	
Dew‐Becker	and	Gordon	(2005)	type	productivity	variable:	the	productivity	trend	growth	
acceleration	 variable	 equal	 to	 Hodrick‐Prescott’s	 filtered	 version	 of	 the	 productivity	
growth	trend	(using	6400	as	the	smoothness	parameter)	compared	to	that	trend	eight	
quarters	earlier.	For	the	U.S.,	we	use	a	series	data,	NFPB	output	per	hour	from	U.S.	Bureau	
of	labor	statistics.	Whereas	for	Japan,	we	use	quarterly	GDP	and	the	number	of	employees	
to	calculate	this;	due	to	data	availability,	we	use	the	number	for	the	office	that	holds	over	
30	workers	from	Monthly	labor	survey.		
	
We	just	use	the	total	unemployment;	the	reason	is	stated	in	Section	1.	We	use	the	
labor	statistics	for	Japan,	and	the	current	employment	statistics	for	the	U.S.	Energy	and	
real	wages	are	extracted	from	the	OECD	data	base.	We	also	use	the	OECD	data	base,	both	
for	Japan	and	the	U.S.,	to	find	out	the	series	of	the	average	hourly	wage	index,	which	we	
enter	into	the	real	wage	setting	function	as	specified	in	equation	(2).	
	
4. Results	
	
Estimates	of	the	Phillips	curve	equation	are	reported	in	Table	1,	which	displays	
two	remarkable	contrasts.		
	
Table	1.	Estimate	of	the	Phillips	Curve	Equation	(Constant	NAIRU	Setting),	Model	1,	1972:Q1‐2014:Q4	
	
Notes	
Estimated	by	Least	Squares,	HAC	standard	errors	&	covariance	(Bartlett	kernel,	Newey‐West	fixed	bandwidth	=	4.0000).	t‐
statistics	in	parentheses.	*	indicates	coefficient	or	sum	of	coefficient	is	statistically	significant	at	the	10	percent	level,	**	
indicates	 significance	at	 the	5	percent	 level,	 ***	 indicates	 significance	at	 the	1	percent	 level.	The	coefficients	of	Lagged	
Dependent	Variable	(CPI	inflation)	and	Energy	Effects	(energy	inflation)	indicate	the	total/long‐term	effects	of	the	four	lags	
for	each	variable.	Gordon's	(2013)	productivity	variable,	found	to	fit	well	at	the	10	percent	level	to	the	U.S.	Phillips	curve.	
Variable Lags
Constant 3.036 (2.1) ** 2.775 (3.4) *** 0.690 (1.9) * 1.958 (2.8) ***
Lagged	Dependent	Variable 1‐4 0.848 (14.2) *** 0.798 (19.5) *** 0.808 (12.8) *** 0.566 (4.7) ***
Unemployment	Rate 0 ‐1.151 (2.4) ** ‐0.163 (2.6) ** ‐0.161 (2.4) ** ‐0.109 (2.2) **
Productivity	Trend	Change 0 3.014 (0.5) ‐23.752 (1.8) * ‐0.575 (0.1) ‐11.862 (2.0) *
Energy	Effect 0‐3 0.014 (0.8) 21.740 (4.4) *** 0.031 (2.6) ** 25.091 (4.6) ***
Adjusted	R‐squared 0.97 0.97 0.97 0.97
S.E.	of	regression 0.96 0.53 0.96 0.53
Sum	squared	resid 63.22 19.33 63.22 19.33
1972:Q1‐1991:Q4 1992:Q1‐2014:Q4
Japan U.S. Japan U.S.
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One	is	the	productivity	effects	that	arise	in	the	first	and	the	second‐half	periods;	
the	other	is	the	same	effects	that	arise	in	Japan	and	the	U.S.	Crucially,	the	third	column	
reports	 the	estimates	 for	 Japan	 in	 the	period	between	1971:Q1	and	1991:Q4,	with	 the	
positive	 regression	 coefficient	 of	 the	 productivity	 variable	 (3.014)—which,	 although	
weakly	so,	is	contradictory	to	the	price	theory	that	the	Phillips	curve	represents.	Further,	
in	the	succeeding	period	between	1992:Q1	and	2014:Q4,	the	same	sign	of	the	productivity	
variable,	on	the	fifth	column,	is	reported	as	negative	(‐0.575)—which	is	diverted	from	a	
positive	to	a	negative,	revealing	the	mutation	of	the	macroeconomic	relationship	behind	
the	curve.		
	
Secondly,	see	Table	2.	A	 further	step	was	taken	to	arrive	at	a	real	wage‐setting	
function	by	constructing	the	estimation	equation	as	a	Quasi‐Phillips	curve	with	OECD	data	
on	real	wages	(average	hourly	wages	index),	and	unemployment	rates	and	productivity	
we	have	used.		
	
Table	2.	Estimate	of	Real	Wage	Setting	Equation	(Quasi‐Phillips	Curve),	Model	2,	1972:Q1‐2014:Q4	
	
Notes	
Estimated	by	Least	Squares,	HAC	standard	errors	&	covariance	(Bartlett	kernel,	Newey‐West	fixed	bandwidth	=	4.0000).	t‐
statistics	in	parentheses.	*	indicates	coefficient	or	sum	of	coefficient	is	statistically	significant	at	the	10	percent	level,	**	
indicates	 significance	 at	 the	5	percent	 level,	 ***	 indicates	 significance	 at	 the	 1	percent	 level.	 The	 results	 represent	 the	
additional	productivity	effects	on	the	process	of	the	real	wage	setting	behavior	of	the	firm.	The	dependent	variable	is	the	
rate	of	change	in	the	average	hourly	earnings	index	(MEI)	extracted	from	the	OECD	data	base.	
	
The	key	proposition	that	we	seek	to	 test	 is	 that,	 in	 the	upper‐left	dimension	of	
Figure	 2—which	 corresponds	 to	 the	 period	 between	 1972:Q1	 and	 1991:Q4,	 and	 the	
plotting	 of	 data	 with	 high‐inflation/low‐unemployment	 combinations—the	 rate	 of	
change	 of	 real	 wage	 rates	 does	 depend	 on	 productivity	 factors,	 with	 some	 negative	
relationship	 with	 the	 unemployment	 rate.	 The	 third	 column	 reports	 evidence	 of	
significant	productivity	in	the	period	between	1972:Q1	and	1991:Q4,	beginning	with	the	
positive,	dramatic	growth	of	the	early	70’s,	through	the	brief	fading	of	the	economy	due	
to	the	oil	crises	of	1973	and	1979,	the	yen‐strengthening/dollar	appreciating	Plaza	Accord	
of	 1985,	 and	 the	 eventual	 positive	 growth	 which	 resulted	 in	 the	 “bubble”	 economy,	
followed	by	a	long	stasis	in	growth.	The	third	column	also	reports	the	significance	of	the	
unemployment	 variable,	 estimated	 as	 negative,	 showing	 a	 quasi‐Phillips	 relationship	
between	real	wages	and	unemployment.	In	the	succeeding	period	between	1992:Q1	and	
Variable
Constant 0.047 (4.1) *** 0.013 (0.2) 0.018 (3.0) *** 0.013 (4.8) ***
Unemployment	Rate 0 ‐0.021 (5.9) *** 0.000 (0.4) ‐0.004 (3.6) *** ‐0.001 (3.7) ***
Productivity	Trend	Change 0 0.239 (3.3) *** 0.017 (0.9) ‐0.105 (1.4) ‐0.001 (0.0)
Energy	Effect 0‐3 0.000 (1.7) 0.000 (6.7) ** 0.000 (1.4) 0.000 (0.1)
Adjusted	R‐squared 0.43 0.44 0.16 0.38
S.E.	of	regression 0.02 0.39 0.01 0.00
Sum	squared	resid 0.02 0.01 0.01 0.00
1972:Q1‐1991:Q4 1992:Q1‐2014:Q4
Japan U.S. Japan U.S.
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2014:Q4,	the	sign	of	the	productivity	coefficient	is	reported	as	negative	(‐0.105)—which	
is	diverted	from	a	positive	to	a	negative,	although	weakly	so	(see,	the	fifth	column).	
	
Then,	we	simply	raise	the	question:	why	are	such	insignificant	findings	as	well	so	
important	 and	 focused?	 Despite	 some	 unsatisfactory	 statistics	 (p‐value),	 our	 primary	
focus	is	placed	on	the	change	in	the	sign	of	the	regression	coefficient	of	the	productivity	
variable.	And,	in	this	paper,	even	the	findings	that	are	contradictory	to	the	ordinary	theory	
have	not	been	discarded.	The	answer	is	that	we	take	those	findings	as	a	reflection	of	the	
surface,	and	not	the	mutation,	of	the	Japanese	economy.	Therefore,	a	further	step	in	the	
remainder	of	this	paper	will	be	devoted	to	the	exploration	of	those	estimates,	seemingly	
contradicting	the	price	theory	that	the	Phillips	curve	represents.	
	
5. Theoretical	Underpinnings	for	Contradictory	Results	
	
What	is	specific	to	our	theoretical	reasoning	is	that,	we	take	the	Dew‐Becker	and	
Gordon	 type	productivity	ࡳ࢚	as	 an	 approximate	of	 the	marginal	product	 of	 labor,	MPL	
(see,	the	corresponding	study	by	Akerlof	et	al.,	1996,	who	adopt	the	ordinary	definition	of	
the	 same	 variable	 as	 labor	productivity,	 to	 explain	 the	U.S.	 evidence—which	 does	not	
generate	a	positive,	and	therefore,	contradictory,	productivity	coefficient	in	the	context	of	
constant	returns).		
	
Originally,	 this	 new	 definition	 of	 the	 productivity	 variable	 was	 introduced	 in	
Gordon’s	(2013)	study	to	improve	the	tracking	of	the	effects	of	the	productivity	growth;	
whereas,	we	 use	 the	 same	 variable	 to	 arrive	 at	 the	 simplest	 understanding	 of	 Japan’s	
Phillips	curve.	By	replacing	the	MPL	with	the	new	productivity	variable	ࡳ࢚,	we	can	easily	
transform	the	theoretical	model.	Further,	by	including	the	ࢻ‐governed	shifts	of	the	real	
wages	setting	function	in	nonlinear	form	(ࡳ࢚ࢻ ࢁ࢚⁄ ),	we	can	formulate	the	modified	Phillips	
curve	with	empirical	support.		
	
Generally,	a	Phillips	curve	can	be	derived	from	the	actions	of	the	representative	
firm.	 So,	 the	 first	 equation	 we	 will	 consider	 is	 the	 demand	 for	 labor	 by	 the	 profit‐
maximizing	competitive	firms—which	corresponds	to	the	first	postulate	of	the	Classical	
theory	as:	
	
ࢃ࢚ ൌ ࢖࢚	ࢌ′ሺ࢔࢚ሻ																																																																																																																																								(3)	
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where	ࢃ࢚	denotes	the	money	wage	rate,	࢖࢚	denotes	the	price	of	the	firm’s	output,	and	࢔࢚	
denotes	the	labor	unit.	The	term	ࢌᇱሺ࢔࢚ሻ	denotes	the	derivative	of	the	production	function	
ࢌሺ࢔࢚ሻ,	 or	 the	 marginal	 product	 of	 labor.	 Then,	 with	 the	 use	 of	 price	 expectation,	 we	
transform	equation	(3)	into	the	price	setting	equation	as:	
	
࢖࢚ ൌ ࢖࢚ࢋ࣓࢚/ࡳ࢚																																																																																																																																											(4)	
	
where	࢖࢚ࢋ 	denotes	 the	 expected	 price	 level,	࣓࢚	 denotes	 the	 real	 wage	 rate.	 We	 have	
replaced	ࢌ′ሺ࢔࢚ሻ	in	equation	(3),	with	ࡳ࢚,	the	Dew‐Becker	and	Gordon	type	productivity	to	
obtain	equation	(4).		
	
Then,	we	proceed	to	the	 firm	behavior	 in	monopolistically	competitive	market.	
The	 simplest	way	 is	 to	 assume	 the	 unit	 elastic	 demand	 for	 a	 firm’s	 output—which	 is	
dependent	on	both	the	price	of	the	firm’s	output	and	the	average	price	of	in	the	economy.		
By	introducing	the	mark‐up	term	࢓,	which	is	defined	as	࢓ ൌ ૚ ൅ ࣆ	using	ࣆ,	the	mark‐up	
rate,	we	can	extend	equation	(4)	as:	
	
࢖࢚ ൌ ࢓࢖࢚ࢋ࣓࢚/ࡳ࢚																																																																																																																																					(5)	
	
where,	࢓	reflects	the	elasticity	of	demand,	ࢼ,	as	we	generally	arrive	at	࢓ ൌ ࢼ/ሺࢼ െ ૚ሻ.		
	
The	competitive	firm	has	࢓ ൌ ૚,	and	the	firm	with	some	market	power	has	the	
mark‐up	larger	than	1	or	࢓ ൌ ࢼ/ሺࢼ െ ૚ሻ ൐ ૚		holds.	With	the	setting	of	the	unit	elastic	
demand,	we	could	treat	࢓	as	given	and	constant,	to	highlight	the	suppliers’	behavior	to	
arrive	at	 the	simplest	 formula	of	 the	Phillips	curve	equation.	The	above	 formula	 is	 the	
ordinary	specification,	except	that	we	replace	the	marginal	product	of	labor	with	the	new	
productivity	 variable	 ࡳ࢚ —but,	 this	 point	 becomes	 crucial	 in	 the	 explanation	 of	 our	
seemingly	contradictory	results.	
	
So	that	we	derive	the	modified	Philips	curve,	we	will	include	the	real	wage	setting	
function,	specified	above	as	࣓࢚ ൌ ሺࡳ࢚ࢻ ࢁ࢚ሻࡱ࢚⁄ ,	in	equation	(5)	as:		
	
࢖࢚ ൌ ࢓࢖࢚ࢋሺࡳ࢚ࢻ ࢁ࢚⁄ ሻࡱ࢚/ࡳ࢚																																																																																																																					(6)	
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	 Then,	the	modified	Phillips	curve,	or	the	inflation‐unemployment	dynamics	that	
our	findings	support,	is	obtained	in	two	steps.	Firstly,	replacing	࢖࢚	(the	price	of	the	firm’s	
output)	with	ࡼ࢚	(the	average	price	in	the	economy)	in	equation	(6),	and	secondly,	taking	
the	natural	log	of	each	side	of	this	transformed	equation,	and	then	subtracting	࢒࢕ࢍ࢖࢚ି૚	
from	both	sides	as:	
	
∆ࡼ࢚ ൌ ࢒࢕ࢍ࢓ ൅ ∆ࡼ࢚ࢋ െ ࢒࢕ࢍࢁ࢚ ൅ ሺࢻ െ ૚ሻ࢒࢕ࢍࡳ࢚ ൅ ࢒࢕ࢍࡱ࢚																																																												(7)	
	
where	 ࡼ࢚ࢋ ൌ ࡼ࢚ି૚ 	is	 assumed.	 Equation	 (7)	 suggests	 that	 if	 ࢻ ൐ ૚ 	holds,	 then	 the	
productivity	effects	from	the	variable	ࡳ࢚	will	become	positive.	And,	this	case	corresponds	
to	the	economic	state	with	a	larger	ࢻ	where,	by	our	setting,	the	economic	boom	may	exist.		
	
Also,	equation	(7)	suggests	the	important	role	of	price	expectation.	In	a	matured	
economy	with	 severe	 price	 competition	 in	 commoditized	markets,	 it	 is	 reasonable	 to	
assume	࢓ ൌ ૚.	Consequently,	 the	term	࢒࢕ࢍ࢓	becomes	zero,	having	no	pressure	on	the	
resulting	price	inflation.	We	have	already	considered	the	role	of	ࡳ࢚,	the	new	productivity	
notion,	to	have	upward	pressure	on	the	price	inflation.	Then,	the	variable	remains	is	ࡼ࢚ࢋ,	
which	can	be	created	through	the	economic	policy,	even	in	the	matured	economy.	
	
6. Conclusion	
	
	
Through	 the	 use	 of	 estimation	models	 based	 on	 a	 reduced,	 triangular	 Phillips	
curve	structure,	and	the	modified	Phillips	curve	theory,	this	paper	identified	the	mutation	
of	the	Japanese	economy,	the	analysis	of	which	tracks	the	economic	booms	of	the	1970’s	
and	1980’s	and	continues	to	track	the	long	recessionary	period	that	follows.	Our	findings	
reveal	that	those	inflation‐unemployment	dynamics	can	be	explained	by	the	productivity	
variable—whether	or	not,	and	to	what	extent,	the	productivity	accelerates	the	real	wages.	
We	could	reasonably	expect	such	productivity‐driven	real	wage	flexibility	in	the	booming	
economy.	 Whereas,	 it	 gets	 more	 difficult	 in	 a	 matured	 economy	 with	 severe	 price	
competition	 in	 commoditized	markets;	 consequently,	 the	 role	 of	 economic	 policy	 that	
externally	affects	the	price	expectation	is	becoming	larger.	Our	seemingly	contradictory	
results	are	not	at	all	contradictions—the	positive	productivity	coefficient	is	shown	to	be	
an	outcome	of	the	upward‐shift	of	the	real	wage	setting	function,	with	empirical	support.		
	
We	conclude	 that	 this	 shift	 helps	 cure	deflation,	with	 additional	drifts	 that	 the	
policy	creates.	But,	the	shift	factor—which,	in	the	Japanese	case,	has	appeared	in	the	sign	
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of	the	estimated	coefficient	of	the	productivity	variable—must	be	country	specific,	that	is,	
different	from	country	to	country.	In	our	analysis,	the	corresponding	estimates	of	the	U.S.	
Phillips	curve	become	negative,	consistent	with	the	price	theory	that	the	Phillips	curve	
represents.	
	
Even	with	 the	setting	of	diminishing	 technology,	our	model	could	generate	 the	
cyclical	movement	of	 the	 real	wages.	But,	 our	device	 to	 set	a	productivity‐related	 real	
wage	accelerator,	is	put	externally.	Furthermore,	if	we	consider	the	Okun’s	coefficient,	its	
level	 generally	 exceeds	 one	 as	 is	 accepted	 as	 fact;	 this	 is	 consistent	 with	 increasing	
returns,	 and	 would	 not	 be	 supported	 by	 the	 conventional	 setting	 with	 diminishing	
returns.	Thus,	a	remaining	issue	is	to	elucidate	those	contradictions	between	commonly	
held	 economic	 law	 and	 conventional	 theoretical	 issues.	 Some	 of	 the	 source	 could	 be	
expected	 to	 be	 obtained	 from	 the	 calculation	 of	 the	Okun	 coefficient	 and	 its	 resulting	
volatility;	furthermore,	this	calculation	extends	the	present	analysis	in	to	a	more	general	
setting	of	an	AD‐AS	framework.		
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